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Abstract 
Tornadoes are a dangerous threat to public safety. The National Weather Service (NWS), 
therefore, advises the public to go to an interior room on the lowest level of their houses when a 
tornado warning is issued for their area. As the NWS Central Region Service Assessment of the 
Joplin, Missouri Tornado published in July 2011 reveals, however, this is often not the first 
action taken after learning that there is danger of being hit by a tornado. Rather, people need to 
seek confirmation from more than one source before following the recommended action. The 
goal of this research project is to determine how the number of sources residents use vary with 
respect to characteristics such as the gravity of their past experiences. A total of 20 residents 
from two small Nebraskan towns, Pilger and Saint Helena, were interviewed. Residents were 
first asked to share their current sources of weather information and how they would respond to a 
given situation at the present time. Next, they were questioned about how they responded during 
past experiences with tornadoes. Results indicate the residents with a more recent, more 
personal, and graver experience are less likely to require information from as many sources as 
those with a more distant and less grave experience. Thus, it is concluded from these findings 
that past experiences play an important role in future decision-making.  
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The Impact of Past Experiences with Tornadoes on Future Decisions 
Introduction and Background 
 On May 22, 2011, the city of Joplin, Missouri was struck by a large, destructive EF5 
tornado. The tornado tracked for 22.1 miles directly killing a total of 158 people. The last 
tornado recorded to have caused a similar number of fatalities occurred in Flint, Michigan in 
1953. Over 1,000 were injured in addition to the high number of fatalities (U. S. Department of 
Commerce and NOAA/NWS Central Region Headquarters, 2011; U. S. Department of 
Commerce and NOAA NWS, 2017a).  
Due to the rare nature of the storm as well as the high number of fatalities and injuries, a 
team of researchers from the National Oceanic and Atmospheric Administration (NOAA) 
entered the city in the aftermath to complete a service assessment. They spoke with many people 
including residents, town officials, emergency managers, and weather officials. Their 
conversations identified problematic practices within the weather community and insights into 
the factors which play a role in people’s decision-making (U. S. Department of Commerce and 
NOAA/NWS Central Region Headquarters, 2011).  
One of the most startling findings of the study related to the number of information 
sources people need to access when determining whether to take shelter after learning that they 
might be threatened by a tornado. Many Joplin residents needed to obtain information from more 
than one source before choosing to take protective action. One resident, in fact, had to encounter 
9 different risk signals before seeking shelter (U. S. Department of Commerce and NOAA/NWS 
Central Region Headquarters, 2011).   
Meteorologists and emergency managers recognize that people may have very little time 
to react to a tornado. They are frustrated by the public’s need for confirmation from multiple 
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sources. These officials prefer, instead, a simplistic scenario in which people seek shelter at the 
first sign of the threat for a tornado.  
 To combat this problem, meteorologists and emergency managers need to obtain a better 
understanding about how their constituents make decisions in these life-threatening situations. 
They need to know the number and type sources of information people are choosing to use, for 
which the Joplin assessment provides some answers. However, they also need to consider 
additional factors that may affect the number and type of sources people access. 
 I propose that past experiences with tornadoes can play a vital role in the decision-
making process. Specifically, I hypothesize that having more past experiences with a tornado 
will decrease the number of sources people tap into to determine whether to take shelter. This 
relationship is further dependent on the strength and the amount of time since the experience 
such that a person who experiences a personal impact and/or death in a recent tornado requires 
less sources of information before taking shelter than someone who merely sees the tornado in 
the distance or experienced it many years ago. 
Methods 
I chose to collect data for this research study through individual in-person interviews with 
residents from the small Nebraska towns of St. Helena and Pilger. The village of St. Helena with 
a population of 96 people was initially selected for the absence of a tornado experience (U. S. 
Census - St. Helena, 2010). However, I discovered from a local resident that the town had 
experienced a tornado in the late 1960s prior to conducting the interviews. I chose to remain with 
St. Helena because the tornado occurred far enough in the past that at least some of the residents 
would not have experienced it. In addition, the difference in the length of time that had passed 
between this tornado and the Pilger tornado would allow me to test my hypothesis’ dependence 
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on time since the event. Pilger, meanwhile, was selected because an EF4 tornado passed through 
the town on June 16, 2014 destroying approximately three-fourths of the town (Koch et al., 2017; 
U. S. Department of Commerce and NOAA/NWS, 2017b).  The 2010 U.S. Census states that 
Pilger hosts 352 residents (U. S. Census - Pilger, 2010). However, this number declined after the 
tornado. 
This method was selected because it provides several benefits. Interviews enable me to 
cater questions toward individual participants. I can ask specific things about each person’s 
experience that I would not be able to account for in a survey. The interview setting also 
provides a more realistic setting because it allows me to observe the impact of external factors, 
rather than controlling for them. The in-person nature of the interviews additionally, provides me 
with the opportunity to note non-verbal cues and communication that would be lost in a phone 
conversation. 
A list of adult residents living in each town was obtained from town officials. Each 
resident was then assigned a number corresponding to their placement on an Excel spreadsheet. 
I, then, used Random.org to randomly generate a series of integers within the range of numbers 
in my Excel spreadsheet. The numbers that were randomly generated were the residents that I 
contacted first. 
These residents’ phone numbers were obtained from area phone books both in print and 
online. Then, I called each of them. If the number was no longer working and no other number 
could be found, the resident was crossed off my list. If the resident was unable to answer at the 
time of the phone call, I made a note to call the resident again. If the resident answered, I briefly 
explained who I was and described my study. This explanation was followed by a question that 
asked if they were willing to voluntarily participate. My phone script can be found in Appendix 
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A. Those who answered ‘No’ were thanked for their time, and the conversation concluded. 
Those who responded ‘Yes’ were asked for a time and location, preferably a public area, that 
worked best for them. Once these details were finalized, I thanked them for their participation 
and concluded the conversation. 
Before beginning the interview, I presented each participant with an Institutional Review 
Board (IRB)-approved consent form. A copy of this form can be found in Appendix B. I asked 
each person to read the form, ask me any questions that they might have, and sign the form if 
they agreed. Those who signed the form were then given an unsigned copy to take with them 
should they need to contact me, my advisor, or the university with questions. It should be noted, 
however, that there were a couple of participants who did not receive a copy because I forgot to 
give it to them.  
I proceeded to ask participants that signed the consent form if they were willing to have 
me audio record our conversation. This recording allowed me to return to interviews at a later 
time to analyze them in their entirety. If participants did not consent to having the conversation 
recorded, I took handwritten notes instead. 
All the interview questions were formally approved by the University of Nebraska-
Lincoln’s IRB prior to their implementation. The format broke the questions down into three 
parts. The first section asked participants about demographic measures as well as their current 
number, type, and use of weather information sources. Afterward, I asked participants to 
honestly answer how they would respond to the following proposed situation:    
“You are in your home when you receive information from <interviewee's primary 
source> that a large, destructive tornado is located 7 miles southwest of <interviewee's 
town> moving at 40 mph.“ 
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I would ask additional questions regarding the participants’ actions, especially concerning their 
access to additional sources of weather information.  Finally, I asked participants if they had 
experienced a tornado, and, if yes, to describe each time individually. Again, additional questions 
were asked about the experience if necessary, especially regarding the participant’s access to 
weather information sources. I concluded interviews by thanking participants for their time. A 
list of interview questions can be found in Appendix C. 
Following the completion of interviews, all interviews were hand-transcribed by the 
author into a Word document. Responses were entered into an Excel spreadsheet, so that 
graphics could be created. 
Data 
 I interviewed a total of 20 people:  11 St. Helena residents and 9 Pilger residents. 19 were 
completed in-person. One interview with a person from Pilger was completed over the phone 
because we were unable to find a time that would work for both of us to meet in-person. Sixteen 
of the interviews were audio recorded: 10 from St. Helena and 6 from Pilger. One person 
consented to having the interview audio recorded, but then the instrument stopped recording. I 
only noticed this after the interview was complete, so I had to fill in what I remember from the 
conversation. Two people, one from each town, did not consent to audio recording. Instead, I 
took handwritten notes. I also typed notes for the phone interview. I want to also note that one 
interview had an observer who sometimes filled in answers for one participant as this likely 
influenced that participant’s answers. 
The mean age of the entire sample was 58. It was 59 for St. Helena participants who 
tended to have ages in the 70s. It was 57 for Pilger participants who tended to have ages in the 
40s. 13 were female: 6 from St. Helena and 7 from Pilger. 7 were male: 5 from St. Helena and 2 
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from Pilger. On average, participants had lived in their town for 24.5 years: 26. 5 years for St. 
Helena participants and 22 years for Pilger participants. 
Results 
Once the demographics of my participants were identified, results could be properly 
analyzed. This first figure (Figure 1) lists the various sources residents use to obtain weather 
information. These results are obtained both from explicit statements by participants in response 
to the question, ‘What is or are your sources of weather information?’ as well as implicit 
statements. The following statement is an example of an implicit statement: “gets pretty dark out 
and specially in the southeast er southwest…ya, the southwest and the clouds look really bad.” 
The participant never states plainly that he or she observes the weather, but this statement 
suggests that he or she does.  
 
Figure 1 
Television is by far the most popular source of weather information as nearly all 
participants use it. It is followed by radio and cellphones. The NOAA weather radio, meanwhile, 
is used by only a small portion of participants. One Pilger participant commented during our 
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conversation that the NOAA radio only became a source of information after the tornado 
occurred as many residents were given one. The lack of its use as a source of weather 
information, especially among Pilger residents, suggests that the NWS may want to devote 
resources to helping people to recognize its value as a source of information and become 
comfortable using it. It is also interesting to note that only people in St. Helena mentioned the 
siren as a current source of weather information. It is possible that Pilger residents simply did not 
think of this source at the time that I asked them, but there may be another reason. Several Pilger 
residents indicated that they were particularly confused by the delayed sounding of the siren 
during the Pilger tornado. The confusion led them to doubt the existence of a serious threat, 
implying that they viewed the siren as an important source of severe weather information. It is 
likely that this event decreased their confidence. It is doubtful that they completely disregard it, 
but they may view it as less important than other sources.     
 Participants were also asked to indicate which source they listed acted as their primary 
source of weather information. The results of this question are displayed in Figure 2. Again, 
television was chosen by the most participants. It was particularly favored by participants from 
St. Helena. The other major primary source was participant’s cellphones.  
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Figure 2 
Together, Figures 1 and 2 indicate television remains an important resource and source of 
information for residents of northeastern Nebraska. They also provide additional background 
information. Primary sources were incorporated into the set-up for the scenario proposed to the 
participants. It is valuable to keep the distribution in mind as we begin to look at differences 
between the number of sources participants used in the hypothetical scenario versus their prior 
experience in the following graphics.  
My foundational hypothesis was that having more past experiences with tornadoes will 
decrease the number of sources people tap into to determine whether to take shelter. Figure 3 
displays two graphs of the relationship between the number of experiences and the differences 
between the number of sources used in the hypothetical scenario and the number of sources used 
in the experience(s). Positive numbers on the y-axis indicate that more sources were used in the 
hypothetical scenario than the experience. If participants had multiple experiences, the difference 
was averaged. The two graphs are only differentiated by the number of sources allowed in the 
difference variable. This differentiation arises from a problem I encountered with the interview 
data in which participants initially state that they plan to take shelter, but when they are asked 
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whether they would contact additional sources it is not clear whether the participants are 
accessing these while in their shelter location or prior to entering that location. Future research 
that wishes to use this questionnaire should clarify this matter. For the present analysis, however, 
the minimum represents the number of sources participants clearly indicated that they would use 
prior to taking shelter. The maximum, meanwhile, adds the number of sources participants state 
in their response to the question about contacting additional sources. Both graphs indicate a 
positive trend in which an increase in the number of experiences makes it more likely that 
participants will access more sources in the hypothetical scenario than their experience(s). I, 
therefore, am led to reject my initial hypothesis. 
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Figure 3 
If this relationship represents truth, I would hypothesize that the use of more sources in 
the hypothetical scenario than their experience(s) as the number of experiences increases is due 
to the fact that participants become desensitized. This hypothesis seems a bit improbable, 
however, I, thus, caution that my findings may be the result of other factors. For example, I 
interviewed a couple of residents who turned out to be members of the volunteer fire department. 
These men and women are activated as storm spotters whenever severe weather threatens their 
area. Therefore, they are much more likely to experience more tornadoes while also accessing 
more information sources that allow then to track storms and communicate observations. 
I also proposed that the length of time since that experience(s) is important in the 
relationship between the number of experiences and the difference between the number of 
sources used in the hypothetical scenario and their experience(s). I hypothesized that those with 
more recent experiences will use less sources in the hypothetical scenario than in their 
experience(s) than someone whose experience(s) occurred many years ago. 
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The graphs in Figure 4 display the length of time since the most recent experience with 
respect to the difference between the number of sources used in the hypothetical scenario and the 
number used in their experience(s). The length of time variables is coded in the following 
manner: 0 = 0-5 years, 1 = 6-10 years, 2 = 11-15 years, 3 = 16-20 years, 4 = 21-25 years, 5 = 26-
30 years, 6 = 31-35 years, 7 = 36-40 years, 8 = 41-45 years, 9 = 46-50 years, 10 = 51-55 years, 
11 = 56-60 years, and 12 = 61-65 years. These graphs also reveal a positive relationship between 
the two variables. However, in this case, this finding means that an increase in the length of time 
since the most recent experience corresponds with a greater likelihood for participants to use 
more sources in the hypothetical scenario than in their experience(s) as has been hypothesized. 
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Figure 4 
Additionally, I suggested that the relationship between the number of experiences and the 
difference between the number of sources used in the hypothetical scenario versus the 
experience(s) could be dependent on the strength of the experience. Personal experiences of a 
grave nature are expected to be more powerful than mere knowledge about minor damages.   
The two graphs depicted in Figure 5 show the relationship between the relationship to the 
experience(s) versus the difference between the number of sources used in the hypothetical 
scenario and the number of sources used in their experience(s). Relationship to the experience(s) 
was coded with respect to the nature of the destruction using the following measure: 5 = 
Personal, 4 = Family/Friend, 3 = Neighbor, 2 = Area, and 0 = None. Some participants 
encountered multiple types of relationships to their experience(s). In this case, the highest value 
is taken and plotted for that participant. This time the findings indicate a negative relationship 
such that tornado experiences that inflict personal damage correspond to a greater likelihood that 
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participants will use more sources in their experience(s) than the hypothetical scenario as we 
expect. 
Figure 5 
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The graphs in Figure 6 display a similar trend, except this time for the relationship 
between the type of experience and the difference between the number of sources used in the 
hypothetical scenario and the number of sources used in their experience(s). Type of experience 
was coded in the following way: 5 = Death of people, 4 = Injury to people, 3 = Building(s) 
demolished, 2 = Building(s) damaged, and 1 = Plants damaged. If participants experienced more 
than one type, the highest value present in the experience was inputted into creating the graph. 
This time the findings indicate that an increase in the gravity of the tornado’s impact corresponds 
to a greater likelihood that participants will use less sources in the hypothetical scenario than in 
their experience(s). 
 
 
 
 
 
 
 
-4
-3
-2
-1
0
1
2
3
0 1 2 3 4 5 6
M
in
im
u
m
 D
if
fe
re
n
ce
(H
y
p
o
th
et
ic
al
 S
ce
n
ar
io
 -
P
as
t 
E
x
p
er
ie
n
ce
)
Type of Experience
Type of Experience vs. Minimum Differences in the Number of 
Sources used in the Hypothetical Scenario and their 
Experience(s)
18 
 
Figure 6 
Conclusions 
I believe the results of this study provide support for the idea that past experience plays 
an important role in future decision-making. Qualitative evidence exists in the fact that those 
with a recent experience, such as those who experienced the Pilger tornado, were much more 
likely to vocally call upon their past experience(s) when stating what they would do in the given 
hypothetical scenario without any prompting for me regarding past experience(s). 
 Quantitative evidence is also present to support this claim. Unfortunately, the 
foundational hypothesis regarding the relationship between the number of past experiences and 
the difference between the number of sources accessed by participants in the hypothetical 
scenario and their experience(s) was rejected for these findings. I suggest that this made be due 
to the presence of atypical participants in the form of volunteer firefighters who serve as weather 
spotters. They are more likely to have more experiences with a tornado as well as more likely to 
use more sources of information in order to track systems and communicate their observations.  
 The rest of our hypotheses, however, verified. Participants were less likely to use more 
sources of information in the hypothetical scenario than in their experiences(s) if the length of 
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time since their past experience was shorter, the relationship with the tornado experience was 
more personal, and the gravity of the tornado experience(s) was greater.  
 Past experiences matter when people determine how they are to act in the presence of a 
future threat to tornadoes. Thus, I encourage additional research to expound upon my study. 
Specifically, I would recommend that additional interviews be conduct in other towns that have 
been impact by tornadoes to further test my hypotheses and their generalizability to the public as 
a whole. Interviews could also be completed with people who lack experience with tornadoes in 
order to study the differences between the presence of experience, rather than just a range of 
experiences. Future studies should also try to determine how we might apply our knowledge of 
the impact of past experiences with tornadoes in future decision-making to create effective 
preparedness tools. 
 Furthermore, I would like to re-emphasize the several of the conclusions of the Joplin 
assessment. My conversations with residents, even with those impacted by the Pilger tornado, 
displayed the need for additional education about appropriate preparedness action during the 
threat of tornado. Desensitization to severe weather watches and warnings was also highlighted 
during the interviews. Therefore, the NWS, emergency managers, and other weather officials 
should continue to modify the warning system towards “a simple, impact-based, tiered 
information structure that promotes warning credibility and empowers individuals to quickly 
make appropriate decisions in the face of adverse conditions” (U. S. Department of Commerce 
and NOAA/NWS Central Region Headquarters, 2011). They should also provide additional 
opportunities for the public to gain knowledge and familiarity with appropriate preparedness 
action and valuable sources of weather information. 
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Appendices 
A. Phone Script 
Hello, my name is Emily Paltz. I am a junior Meteorology-Climatology major at 
the University of Nebraska in Lincoln. I am contacting you to ask if you would be 
willing to voluntarily participate in my research project regarding perceptions of 
tornadoes. 
For my project, I am conducting in-person interviews which will take 
approximately 30 minutes. These interviews, with your permission, will be recorded 
to allow for a conversational atmosphere. Findings from this research will be 
presented and potentially published, but nothing will personally link you to the study. 
Would you voluntarily be willing to allow me to interview you? 
If yes, 
May I meet you at the <Town Community Center> or does another 
location work better? 
What date and time would work best for me to interview you? 
Thank you for your willingness to participate in my research 
project! I look forward to speaking with you on <date> at <time>. 
Goodbye. 
If no, 
Thank you for speaking with me! Goodbye. 
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B. Consent Form
 
 
 
 IRB#  16398 
Title: Impact of Past Experiences with Tornadoes on Future Decisions  
 
Purpose: 
This research project will aim to obtain a better understanding of how past experiences with tornadoes influence 
future decisions people make when faced with the threat of experiencing another tornado. You are invited to 
participate in this study because you are a resident of a small town in Nebraska which has either been hit by a 
devastating tornado in the past or has the potential of being hit by one that is of the age of 19 or older.  
 
Procedures: 
You will be asked to answer interview questions.  With your permission, these questions and your responses will 
be audio recorded. The procedures will last approximately 30 minutes, and will be conducted in a community 
center in your town.     
 
Benefits: 
There are no direct benefits to you as a research participant. 
 
Risks and/or Discomforts: 
There are no known risks or discomforts associated with this research.  
 
Confidentiality: 
Any information obtained during this study which could identify you will be kept strictly confidential. Identifiable 
data will be stored in a secure University of Nebraska-Lincoln cloud storage space and on a secure University of 
Nebraska-Lincoln computer to which will only the investigators will have access during the study and for four 
years after the study is complete. De-identifiable data will be kept longer than four years. The information 
obtained in this study may be published in scientific journals or presented at scientific meetings but the data will 
be reported as aggregated data. 
 
Opportunity to Ask Questions: 
You may ask any questions concerning this research and have those questions answered before agreeing to 
participate in or during the study. Or you may contact the investigator(s) at the phone numbers below.  Please 
contact the University of Nebraska-Lincoln Institutional Review Board at (402) 472-6965 to voice concerns about 
the research or if you have any questions about your rights as a research participant. 
 
Freedom to Withdraw: 
Participation in this study is voluntary. You can refuse to participate or withdraw at any time without harming 
your relationship with the researchers or the University of Nebraska-Lincoln, or in any other way receive a penalty 
or loss of benefits to which you are otherwise entitled. 
 
Consent, Right to Receive a Copy: 
You are voluntarily making a decision whether or not to participate in this research study. Your signature certifies 
that you have decided to participate having read and understood the information presented. You will be given a 
copy of this consent form to keep. 
 
Participant Feedback Survey: 
The University of Nebraska-Lincoln wants to know about your research experience.  This 14 question, multiple-
choice survey is anonymous; however, you can provide your contact information if you want someone to follow-
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up with you.  This survey should be completed after your participation in this research. Please complete this 
optional online survey at: https://ssp.qualtrics.com/SE/?SID=SV_aVvlNCf0U1vse5n. 
 
Signature of Participant: 
 
 ______________________________________   ___________________________ 
         Signature of Research Participant             Date 
 
Name and Phone number of investigator(s) 
Emily Paltz, Undergraduate, Principal Investigator      Office: (402) 326-6971 
Michael Hayes, Ph.D., Secondary Investigator             Office: (402) 472-4271 
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C. Questionnaire 
1. What is your age?   
2. What is your gender?  
3. What is the highest level education that you have completed?* 
4. How long have you been a resident of this town?                      
5. What is your source or are your sources of weather information?      
6. What is your primary source?   
7. How often you obtain weather information from your primary source? 
8. Why is this source your primary source?   
9. Is there any weather situation that would change your pattern of receiving 
weather information?* 
• Indicate that the question was not asked of all residents due to a mix up in 
which copy of the questions the interviewer was using  
The following situation is proposed:   
You are in your home when you receive information from <interviewee's primary 
source> that a large, destructive tornado is located 7 miles southwest of 
<interviewee's town> moving at 40 mph.  
10. Having received this initial information, what is the first thing that you would 
do?   
11. Why would this be your first action?   
12. How would you accomplish that action? 
13. What, if any, additional steps would you take? 
14. Would you try to obtain more information from additional sources? 
15. If yes, what sources?   
16. In what order?   
17. Why these sources?  
18. How would these sources and additional information help you decide what 
action to take? 
19. At what point, are you deciding to seek shelter? 
20. Why at this point?   
21. Where do you seek shelter in your house?   
22. Have you experienced a tornado in the past?   
If yes,   
23. How many times have you experienced a tornado?   
24. To the best your knowledge, on what date(s) did the tornado(es) occur?  As  
(If someone has experienced multiple, I ask the following questions for each 
experience.)  
25. Could you please step me through the events that occurred the day you 
experienced the tornado, beginning with when you first learned of the threat. 
(if multiple, I will specify)  
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(The object of this portion is to allow them to tell me about their experience. The 
following questions are asked if the resident does not answer them as he or she is 
retelling his/her experience)  
26. When did you first hear about the tornado?  
27. How did you first hear about the tornado?  
28. What were you doing at the time you heard about the tornado?  
29. What did you first do upon learning about the threat of a tornado?  
30. Why?   
31. What, if any, additional actions did you take?  
32. Why?  
33. Did you take prescribed action, defined as the action of taking shelter in the 
safest location possible?   
If yes,   
34.  Did you take prescribed action right away or later?   
If right away,  
35. Where did you take shelter?  
If later,  
36. What did you do prior to take prescribed action?  
37. Did you receive more information regarding the threat of a tornado from 
another source or sources?  
If yes,   
38. What source(s)?  
39. If multiple, in order?  
40. What information did you obtain from these sources?  
41. How did these sources help you to decide to take prescribed action?  
If no,   
42. What did you do instead?   
43. Did you check or confirm the tornado threat from additional weather sources?   
44. If yes, what source(s)?   
45. If multiple, in what order?  
46. What information did you obtain from these sources?  
47. How did these sources help you to decide what action to take?  
48. Did you suffer any damage or injury from the tornado?  
49. If yes, can you please describe?  
50. Did anyone you know suffer damage or injury from the tornado?  
51. If yes, can you please describe?  
If no,   
Thank you for generously giving of your time to talk with me. I greatly appreciate 
it! 
